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Introduction

The nature of work at hazardous waste sites makes
emergencies a continual possibility, no matter how
infrequently they may actually occur. Emergencies
happen quickly and unexpectedly and require immediate

victims. This variability means that advance planning,
including anticipation of different emergency scenarios
and thorough preparation for contingencies, is essential
to protect worker and community health and safety.

This chapter outlines important factors to be considered
when planning for and responding to emergencies. kt
defines the nature of site emergencies, lists the types of
emergencies that may occur, and outlines a Contingency
Plan and its components, which include personnel roles,
lines of authority, training, communication systems, site
mapping, site security and control, refuges, evacuation
routes, decontamination, a medical program, step-by-step
emergency response procedures, documentation, and
reporting to outside agencies. Backup information is
detailed in other chapters of the manual.

Planning

When an emergency occurs, decisive action is required.
Rapidly made choices may have far-reaching, long-term
consequences. Delays of minutes can create life-
threatening situations. Personnel must be ready to
immediately rescue or respond; equipment must be on
hand and in good working order. In order to handle emer-
gencies effectively, planning is essential. For this purpose,
a Contingency Plan should be developed.

A Contingency Plan is a written document that sets forth
policies and procedures for responding to site emergen-
cies. it should incorporate the following:
* Personnel:
Roles.
Lines of authority.
Training.
Communication.
» Site:
Mapping.
Security and control.
Refuges.
Evacuation routes.
Decontamination statiohs.

* Medical/first aid.
* Equipment.
* Emergency procedures.

* Documentation.

response. At a hazardous waste site, an emergency may e Reporting.
be as limited as a worker experiencing heat stress, or as
vast as an explosion that spreads toxic fumes throughout Overall, a Contingency Plan should:

a community. Any hazard on site can precipitate an emer-
gency: chemicals, biologic agents, radiation or physical
hazards may act alone or in concert to create explosions,
fires, spills, toxic atmospheres, or other dangerous and
harmful situations. Table 12-1 lists common causes of site
emergencies.

Site emergencies are characterized by their potential for
complexity: uncontrolled toxic chemicals may be numer-
ous and unidentified; their effects may be synergistic.
Hazards may potentiate one another—for example, a
flammable spill feeding a fire. Rescue personnel attempt-
ing to remove injured workers may themselves become

* Be designed as a discrete section of the Site
Safety Ptan.

* Be compatibie and integrated with the pollution
response, disaster, fire, and emergency plans of
local, state, and federal agencies.

* Be rehearsed regularly using drills and mock situ-
ations.

* Be reviewed periodically in response to new or
changing site conditions or information.
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Table 12-1. Causes of Emergencies at Hazardous Waste Sites

Worker-Related

» Minor sccidents (slips, trips, falls).

s Chemical ixposurs.

* Meadical problems fheat stress, heat stroke, aggravation of
pre-sxisting conditions).

* Personal protective squipment failure (sir source failure, tearing or
permeation of protective clothing. facepiece fogging).

* Physical injury {injuries from hot or flying objects. loose clothing
esntangling in machinery, serious fafls, vehicle accidents).

* Electrical {bums, shock, electrocution).

Waste-Related

+ Fire.

= Explosion.

* Lask,

* Release of toxic vapors.

« Reaction of incompatible chemicals.

* Collapse of containers.

- = Discovery of radiosctive materials.

Table 12-2. Personnel Involved in Emergency Response

Personnel

This component of the plan includes not only onsite and
offsite personnel with specific emergency response roles,
but also others who may be on site, such as contractors,
other agency representatives, and visitors. Emergency
personnel and their responsibilities are covered in detail in
Chapter 3 as part of the overall organizational structure.
This information is summarized in Table 12-2.

Emergency personnel may be deployed in a varety of
ways. Depending on the nature and scope of the emer-
gency. the size of the site, and the number of personnel,
the emergency response cadre can include individuals,
small or large teams, or several interacting teams.
Although deployment is determined on a site-by-site
basis, pertinent general guidelines and recommendations
are listed below. In all cases the organizational structure
should show a clear chain-of-command, every individual
should know his or her position and authority, and the
chain-of-command must be flexible enough to handle
multiple emergencies, such as a rescue and a spill
response or two rescues with a fire and spill response.

Project Tearn Leader

* Directs emergency responss operstions.

* Serves sy liaison with appropriate government officials.
Site Safety Officer

* Rocommends that work be stopped if sny operation threatens
workar or publiic hesatth or safety.

¢ Knows smergency procedures, svacustion routes, and the
appropriate telephone numbers including: the ambulance, medical
facility, poison control center, fire department, and police
department.

* Notifies local public emergency officials.

* Provides for emergency medical care on site.

Command Post Supervisor

* Notifies amergency support parsonnel by telephone or radio in
CAse rescue cperstions are required.

« Assists tha Site Safety Officer in a rescue, if nacessary.

Rescue Tsam

* An smemency rescue team stands by, partially dressed in protec-
tive gear, near the Exclusion Zone ready to rescue any workers
whose heaith or safety is endangered.

+ State emergency response personnel (varies among states).

Decontamingtion Station Officers

* Parforn emergency decontamination.

24-Hour Medical Team

* Fansportation and treatment of victims by ambulance personned,
personnel at local clinics or hospitals, and physicians.

Communication Personnel

* Local emergency service networks provide communication inks
for mutual aid.

= Civil Defense organizations and local radio and television stations
provide information to the public during an emergency.

Environmental Scientists

® Pradict the immediate and future movement of released hazardous
substances through the geclogic and hydmlogic environment and
air.

* Assess the effect of this movement on groundwater quality, sur-
face water quality, and air quality.

* Determine the probable movermnent of released toxic gases.

« Estimate the expected concentration of gases in the cornmunity
and the expected duration of exposure.

* Predict the exposure levels of people and the ecosystem to the
materials.,

Hazardous Chemicals Experts

* Provide ammediate advice to those at the scene of a chemical-
related emergency.

Firefighters

* Respond to fires that occur at a site; rescue victims.

Mateorologists

* Provide meteorological information needed by environmental
scientists.

Public Safety Personnel

* The county sheriff, industrial security forces, the National Guard,
and the police control site access. crowds, and traffic.

Public Evacuation Porsonnel

® Civil Defense organizations plan evacuations.

* The National Guard and other military, the Red Cross, the Sahe-
tion Army, and municipal transportation systems mobilize transit
equipment and assist in evacuations.

On-Scene Coordinator

» Coordinates federal response activities.
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Onsite Personnel

The Contingency Plan should identify all individuals and
teams who will participate in emergency response and
define their roles. All personnel, whether directly involved
in emergency response or not, should know their own
responsibilities in an emergency. They must also know
the names of those in authority, and the extent of that
authority.

Leader

In an emergency situation, one person must be able to
assume total control and decision-making on site. This
leader must:

* Be identified in the emergency response plan. This
person may be, for example, the Project Team Leader,
Site Safety Officer, or Field Team Leader.

* Be backed up by a specified altemate(s).

s Have the authority to resolve all disputes about
heatth and safety requirements and precautions.

* Be authorized to seek and purchase supplies as
necessary.

» Have control over activities of everyone entering the
site, for example, contractors, fire departments, and
police.

* Have the clear support of management.

Teams

Although individuals (eg., the Site Safety Officer} may
perform certain tasks in emergencies, in most cases
teams provide greater efficiency and safety. Teams com-
posed of onsite personnel may be created for specific
emergency purposes, such as decontamination, rescue,
and entry. Rescue teams can be used during a particularly
dangerous operation, or 8t large sites with multiple work
parties in the Exclusion Zone. Their sole function is to
remain near hazardous work areas, partially dressed in
protective gear, ready for full suiting and immediate res-
cue of any endangered worker, These teams should be
capable of administering cardiopulmonary resuscitation
{CPR} and emergency first aid. Other teams can be
formed for responding to containment emergencies and
fire-fighting until offsite assistance arrives.

Offsite Personnel

These may include individual experts such as meteorolo-
gists or toxicologists {see Table 12-2), and representatives
or groups from local, state, and federal organizations
offering rescue, response, or support {see Table 12-3 for a
listing of typical organizations). As part of advance plan-
ning, site personnel should:

= Make arrangements with individual experts to provide
guidance as needed. «
* Make arrangements with the appropriate agencies

{eg.. local fire department, state environmental
agency, EPA regional office) for support.

+ Alert these authorities to the types of emergencies
that may arise

* Determine their estimated response time and
resources.

Table 12-3. Examples of Agencies and Groups Involved in
Emergencies

AGENCY OR GROUP

RESCUE®* RESPONSE® SUPPORT®

FEDERAL

Army Corps of Engineers
Coast Guargd .
Department of Defensed b
Department of Transportation
Environmental Protection

Agency (EPAM .
Federal Avigtion Administra-

tion [FAA) .
Federal Emergency Manage-

ment Agency (FEMA) .
National Institute for

Occupational Safety and

Health (NIOSH) .
Occupational Safety and

Health Administration

{OSHA) .

STATE

Civil Defense
Department of Health
Departrment of Labor
Ervironmental Agency L]
GCtfice of the Attomey

General
State Police .

LOCAL

Ambulance and rescue
services

Cleanup contractor

Disposal companies

Fire department

Hospital

g
g

gas, water, phone) L

*Rescue = axtricating andjos providing on-the-spot emergency
treatment to victims.

bResponse = controlling and stabilizing hazardous conditions.

cSupport = providing technical assistance, equipment, and/or
resources.

9This agency may provide an On-Scens Coordinator (QSC),
depending on the jurisdiction.

® |dentify backup facilities.
* Provide training and information about hazards on
site and special procedures for handling them.

* Establish a contact person and means of notification
at each agency.

Federal Response Organizations

Site emergencies involving significant chemical releases
should be coordinated with federal response organiza-
tions. The federal government has established a National
Contingency Plan (NCP) to promote the coordination and

- direction of federal and state response systems, and to
encourage the development of local government and pri-
vate capabilities to handle chemical emergencies involv-
ing chemical releases.
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To implement the NCP, a national organization was estab-
lished, including a National Response Team [(NRT), a net-
work of Regional Response Teams (RRTs), a cadre of
On-Scene Coordinators {0SCs), and a National Response
Center {NRC). The NRC is the national terminal point for
receipt of notification of significant chemical releases,
and the O5Cs are the interface between the onsite per-
sonnel and the federal response organizations. The QSC
is the federal official responsible for ensuring that neces-
sary response actions are taken to protect the public and
the environment from the effects at a chemical release.
Many federal agencies have specific technical expertise
which is available to assist the OSC.

H a significant chemical release occurs at a hazardous
waste site, the National Response Center in Washington,
DL., should be contacted {Telephone: 800-424-8802).
The NRC will activate federal response under the National
Contingency Ptan.

Training

Since immediate, informed response is essential in an
emergency. all site personnel and others entering the site
{visitors, contractors, offsite emergency response groups,
other agency representatives) must have some leve! of
emergency training. Any training program should:

+ Relate directly to site-specific, anticipated situations.
* Be brief and repeated often.
* Be realistic and practical.

+ Provide an opportunity for special skills to be
practiced regularty.

* Feature drills frequently {(eg., site-specific mock
rescue operations).

= Ensure that training records are maintained in a train-
ing logboock.

Everyone entering the site must be made aware of the
hazards and of hazardous actions which are forbidden or
should be avoided (eg., smoking). They must alsc know
what to do in case of an emergency.

Visitors should be briefed on basic emergency procedures
such as decontamination, emergency signals, and evacua-
tion routes.

Personnel without defined emergency response roles {eg..
contractors, federal agency representatives) must still
receive a level of training that includes at a minimum:

* Hazard recognition.

* Standard Operating Procedures.

» Signaling an emergency: the alarm used, how to
summon help, what information to give and who to
give it to.

+ Evacuation routes and refuges.

* The person or station to report to when an alarm
sounds.

Onsite emergency personnel, who have emergency roles
in addition to their ordinary duties, must have a thorough
mderstanding of emergency response. Training should be

directly related to their specific roles and should include
subjects such as:

* Emergency chain-of-command.

* Communication methods and signals.

* How to call for help,

* Emergency equipment and its use.

* Emergency evacuation while wearing protective
equipment.

* Removing injured personnel from enclosed spaces.

* Offsite support and how to use it.

These personnel should obtain certification in first aid and
CPR, and practice treatment techniques regularly, with an
emphasis on:

* Recognizing and treating chemica! and physical
injuries.
* Recognizing and treating heat and cold stress.

Offsite emergency personnel such as local firefighters and
ambulance crews often are first responders and run a risk
of acute hazard exposure equal to that of any onsite
worker. These personnel should be informed of ways to
recognize and deal effectively with onsite hazards. Lack
of information may inadvertently worsen an emergency
by improper actions {eg., spraying water on a water-
reactive chemica! and causing an explosion). Inadequate
knowledge of the onsite emergency chain-of-command
may cause confusion and delays. Site management
should, at a minimum, provide offsite emergency per-
sonnel with information about:

* Site-specific hazards.

& Appropriate response techniques.
¢ Site emergency procedures.

* Decontamination procedures.

Emergency Recognition and Prevention

On a day-to-day basis, individual personnel should be
constantly alert for indicators of potentially hazardous
situations and for signs and symptoms in themselves and
others that wam of hazardous conditions and exposures.
Rapid recognition of dangerous situations can avert an
emergency. Before daily work assignments, regular meet-
ings should be held. Discussion should include:

* Tasks to be performed.
* Time constraints {e.g., rest breaks, air tank changes).

* Hazards that may be encountered, including their
effects, how to recognize symptoms or monitor
them, concentration limits, or other danger signals.

¢ Emergency procedures.

After daily work assignments, a debriefing session should
be held to review work accomplished and problems
observed.

Communications

in an emergency, crucial messages must be conveyed
quickly and accurately. Site staff must be able to commu-
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nicate information such as the location of injured person-
nel, orders to evacuate the site, and notice of blocked
evacuation routes, even through noise and confusion.
Outside support sources must be reached, help obtained,
and measures for public notification ensured, if neces-
sary. To do this, a separate set of intemnal emergency sig-
nals should be developed and rehearsed daily. External
communication systems and procedures should be clear
and accessible to all workers.

internal Communications

internal emergency communication systems are used to
alert workers to danger, convey safety information, and
maintain site control. Any effective system or combina-
tion may be employed. Radios or field telephones are
often used when work teams are far from the Command
Post. Alarms or short clear messages can be conveyed by
audible signals, eg., bullhoms, megaphones, sirens, bells,
whisties, or visual signals such as colored flags, flares,
tights, and hand or whole-body movements. The primary
system must have a backup. For example, hand signals
may be used as a backup if radio communications fail.
All internal systems should be;

¢ Clearly understood by all personnel.
* Checked and practiced daily.
* Intrinsically safe {spark-free).

A special set of emergency signals should be set up.
These should be:

* Different from ordinary signals.
» Brief and exact.

¢ Limited in number so that they are easily
remembered.

Examples include: stop, evacuate, help, all clear. Any set
of signals may be used to convey these messages as long
as all personne! understand their meaning. See Table 12-4
for examples.

When designing and practicing communication systemns,
remember that:

* Background noise on site will interfere with talking
and listening.

* Wearing personal protective equipment will impede
hearing and limit vision {eg., the ability to recog-
nize hand and body signals).

= Inexperienced radio users may need practice in
speaking clearly.

External Communications

Offsite sources must be contacted to get assistance or to
inform officials about hazardous conditions that may
affect public or environmental safety. The telephone is the
most common mode of offsite communication; phone
hook-ups are considered a necessity at all but the most
remote sites.

* The National Response Center [NRC) {Telephone:
800-424-8802) should be contacted in the event
of a significant chemical release. The NRC will
contact the appropriate federal On-Scene Coor-
dinator.

Table 12-4. Sample Internal Emergency Communication
Signals

DEVICES® AND

SIGNALS EXAMPLE

Radio (citizen's band or FM) Established code words.

Noisemakers, including: One long blast: Evacuate area by
Bell nearest emergency exit.

pressed air hom Two short blasts: Localized problem
gfg:phm {not dangerous to workers).
Whistle Two long blasts: all clear.

Visual signatl, including: Hand clutching throat: Out of air/

Hand signals can't breathe.
Whole body movements Hands on top of head: Need
assistance.
Thumbs up: OK/I'm alright/
I understand.

Thumbs down: No/negative.

Grip partner's wrist or both hands
around partner’s waist: Leave
area immediately.

Al devices and equipment used in the Exclusion and Contamina-
tion Reduction Zones must be intrinsically safe and not capable
of sparking.

+ All personnel must be familiar with the protocol
(phone number or emergency code, contact per-
son) for contacting public emergency aid teams
such as fire departments, ambulance units, and
hospitals.

* If there is no site telephone system, all personnel
must know the location of the nearest public tele-
phone. A supply of telephone change and the
necessary phone numbers must be readily
available.

Site Mapping

Detailed information about the site is essential for ad-
vance planning. For this purpose, a site map is a valuable
tool. kt serves as a graphic record of the locations and
types of hazards, a reference source, and a method of
documentation. This map can be a duplicate of the one
developed for the Site Safety Plan (see Chapter 3}, but it
should focus on potential areas where emergencies may
develop. Pins and colored flags can be used to mark
changes in personnel deployment, hazard areas, and
equipment locations. The map should highlight:

* Hazard areas, especially potential IDLH conditions.

¢ Site terrain: topography, buildings, barriers.

& Evacuation routes.

* Site accessibility by land, sea, and air.

* Work crew locations.

* Changes {eg., work activities, vandalism, accidents).
+ Offsite populations or environments at potential risk.

The map can be used for planning and training. it can
serve as a basis for developing potential emergency
scenarics and alternative response strategies.
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When an smergency occurs, the problem areas should be
pinpointed on the map. Pertinent information — such as
weather and wind conditions, temperature, and forecast
—should be added. The map can then be used to design
the emergency plan, eg., to define zones; determine
svacuation routes; and identify emergency first-aid,
decontamination, and Command Post stations. When
using the map for such purposes, the accuracy of the
data obtzined and the potential for over- or underestimat-
ing a hazard should be considered.

Even if the emergency develops so fast that the map can-
not be used for on-the-spot planning, prior familiarity with
it will aid in making informed decisions.

Safe Distances and Refuges

Safe Distances

No single recommendation can be given for evacuation or
safe distances because of the wide variety of hazardous
substances and releases found at sites. For example, a
“small*’ chlorine leak may call for an isolation distance of
only 140 feet {43 meters), while a “large’* leak may
require an evacuation distance of 1 mile {1.8 kilometers)
or more, depending on the wind direction [1].

Safe distances can only be determined at the time of an
emergency, based on a combination of site- and incident-
specific factors. However, planning and outlining potential
emergency scenarios will help familiarize personnel with
points to consider. Factors that influence safe distances
include:

+ The toxicologica! properties of the substance.

* The physical state of the substance.

¢ The quantity released.

* The rate of release.

* The method of release.

* The vapor pressure of the substance.

» Vapor density relative to air.

s Wind speed and direction.

« Atmospheric stability.

e The height of release.

+ Air temperature and temperature change with

altitude.

= Local topography {eg., barriers may enhance or
retard a cloud or plume, and attentuate a blast).

Public Evacuation

K an incident may threaten the heatth or safety of the sur-
rounding community, the public will need to be informed
and possibly evacuated from the area. Site management
should plan for this in coordination with the appropriate
local, state and federal groups, such as the Federal Emer-
gency Management Agency, the Civil Defense, county
sheriff, local radio and television stations, municipal trans-
portation systems, National Guard, and police.

Refuges {(Safety Stations)
Onsite refuges (safety stations) can be set up for local-
ized emergencies that do not require site svacuation.
These refuges should only be used for essential needs,
such as short rest breaks, emergency response strategy
meetings, or temporary relief during mild cases of muscle
strain and heat stress. The refuge should be located in &
relatively safe, but not necessarily “‘clean’ area, ag.,
along the upwind fence line in specially cleared places or
on the periphery of the Exclusion Zone! The refuge
should never be used for activities such as eating, drink-
ing, or air changes. Typical items located in a refuge area
include:

* A sitting/resting area that should be shaded if

possible.

* Water for decontamination.

* Wind indicator.

* Communication system with the Command Post.

* First-aid supplies, eg., eyewash, stretcher, blanket.

* Special monitoring devices (e.g., extra detector tubes
and personal monitors).

¢ Bolt cutters.
* Fire extinguishers.
s Hand tools.

Other refuges can be set up in the Support Zone, or in the
case of site-wide evacuations, offsite at the safe exit des-
tination. These will provide for emergency needs such as
first aid for injured personnel, clean dry clothing and wash
water for chemical exposure victims, and communica-
tions with the Command Post. In a sitewide evacuation,
they can be used to house evacuation exit equipment,
thereby reducing security problems. These refuges should
be stocked with such items as:

+ Decontamination supplies.

* Oxygen and/or air.

* Water,

¢ Special testing equipment {eg., pH paper, cyanide
paper).

* First-aid supplies.

* Communication system.

Site Security and Control

in an emergency, the Project Teamn Leader {or designated
representative) must know who is on site and must be
able to control the entry of personne! into the hazardous
areas to prevent additional injury and exposure Only
necessary rescue and response personne! should be
allowed into the Exclusion Zone.

One control technique is a checkpoint or series of check-
points through which all personnel sntering or exiting the

Yin an emeargency, as in daily work activities, the site is divided
into three areas: Exclusion {contaminated) Zona, Contamination
Reduction Zone, and Support (clean} Zone (see Chapter 9, Site
Controf.
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sita must pass, eg., a8 Support Zone checkpoint and an
Exclusion Zone checkpoint. identification or suthorization
must be presented to a Checkpoint Control Manager, who
records sach person’s:

e Name (and sffiliation if offsite personnell.

» Status (in or out).

= Time of entry.

+ Anticipated exit time

* Zones or areas to be entered.

* Team or “buddy.”’

* Task being performed.

* location of task.

* Protective equipment wom; air time left.

* Rescue and response equipment used.

The emergency area Checkpoint Control Manager should
inform the Project Team Laader if a person remains in the
emergency area beyond his or her snticipated exit time.

Personal Locator Systems

In an emergency, it is vital for the Project Team Leader (or
designee) and rescue personnel to rapidly determine
where workers are located and who may be injured. A
passive locator system (ia., a written record of the loca-
tion of all personnel on site at any time) could be used to
help find personnel in an emergency. Any such system
should be:

¢ Graphic (such as a drawing with a written key).

+ Roughly drawn to scale, with the scale and visible
landmarks included.

* Keapt current.
« Easy to locate.
¢ Stored outside the Exclusion Zone.

A good passive locator system is a site map with flags or
color-headed pins identifying each worker.

Active locator systems can also be used. These are wom
or carried by individual personnel, and are activated by
actions such as flipping a switch, a decreasa in air supply,
or a fall. They have the advantage of precisely locating
individuals.

Evacuation Routes and Procedures

A severe emergency, such as a fire or explosion, may cut
workers off from the normal exit near the Command Post.
Therafore, alternate routes for evacuating victims and
endangered personnel should be established in advance,
marked, and kept clear. Routes should be directed

(1) from the Exclusion Zone through an upwind Contami-
nation Reduction Zone to the Support Zone, and (2) from
the Support Zone to an offsite location in case conditions
necessitate a genersl site evacuation. The following
guidelines will help in establishing safe evacuation routes.

s Place the evacuation routes in the predominantty
upwind direction of the Exclusion Zone. (At a very
large site, or ono with many obstacles, some exits

may be placed in the downwind fenceline, nor-
mally an undesirable location. If this is done,
workers must know that they are not ““out’’ until
they reach the designated safety area.)

* Run the evacuation routes through the Contamina-
tion Reduction Zone. Even if there is not enough
time to process the evacuees through decontami-
nation procedures, there should be a mechanism
for accounting for all personnel,

® Consider the accessibility of potential routes. Take
into account obstructions such as locked gates,
trenches, pits, tanks, drums, or other barriers, and
the extra time or equipment needed to maneuver
around or through them.

¢ Develop two or more routes that lead to safe areas
and that are separate or remote from each ather.
Muttiple routes are necessary in case one is
blocked by a fire, spill, or vapor cloud. These
routes must not overlap because if a common
point were obstructed by a fire or other emer-
gency, all intersecting routes would be blocked.

* Mark routes ‘‘safe’’ or ‘’‘not safe’’ on a daily basis
according to wind direction and other factors.

* Mark evacuation routes with materials such as
barricade tape, flagging, or traffic cones. Equally
important, mark areas that do not offer safe
escape or that should not be used in an emer-
gency, such as low ground, which can fill with
gases of vapors, or routes blocked by natural bar-
riers, such as cliffs or streams.

* Consider the mebility constraints of personnel
wearing protective clothing and equipment. They
will have difficulty crossing even small streams
and going up and down banks.

Place ladders across any cut or excavation that is
more than 3 feet {1 meter) deep. For long cuts,
place ladders at least every 25 feet (7.5 meters),
and for deep cuts, place plywood or planks on top
of ladders.

Provide ladders for rapid descent from areas or
structures elevated more than 3 feet {1 meter).
Use only ladders capable of supporting a 250-Ib
{114-kg) load.

Secure ladders to prevent slipping.

Place standard cleated ramps {*‘chickenboard’’}
across ditches and other similar obstacles. Add a
railing and toe boards if the board is narrow or
steeply sloped.

Chack the toe and body clearance of ladders to
make sure that personnel wearing protective cloth-
ing and SCBA can use them.

Check the clearance of access ports, such as
crawlspaces, hatches, manholes, and tunnels to
make sure that personnel wearing a protective
ensemble can get through. In any case, access
ports should be at least 3 feet {1 meter} in diameter
where possible. {Standard tank manweays are
smaller.)

s Make escape routes known to ail who go on site.
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Accident/Injury Event

Perform Life-Saving
Procedures

Grossly Decontaminate
and/or Cover or Wrap
Contaminated Areas
 J
Decontaminate as Much as NO Additional Emergency
Possible Care Required?

YES

Report to Superiors for

S

Transport to Medical
Facility

Figure 12-1. Decision Aid for Emergency Decontamination.

Decontamination

When planning for decontamination in medical emergen-
cies, procedures should be developed for:

+ Decontaminating the victim.
* Protecting medical personnel.
* Disposing of contaminated protective equipment and
wash solutions.
These activities should be coordinated. The decision

whether or not to decontaminate a victim is based on the
type and severity of the liness or injury and the nature of
the contaminant. For some emergency victims, immediate
decontamination may be an essential part of kife-saving
first aid. For others, decontamination may aggravate the
injury or delay life-saving treatment. f decontamination
does not interfere with essential treatment, it should be
performed. Figure 12-1 is a decision aid for emergency
decontamination.

* if decontamination can be done:
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Wash, rinse and/or cut off protective clothing and
equipment.
» if decontamination cannot be done:

Wrap the victim in blankets, plastic, or rubber to
reduce contamination of other personnel.
Alert emergency and offsite medical personnel to
potential contamination; instruct them about
specific decontamination procedures if necessary.
Send along site personnel familiar with the
incident.
See Chapter 9, Decontarnination, for details on decon-
tamination techniques and procedures.

Equipment

in an emergency, equipment will be necessary to rescue
and treat victims, to protect response personnel, and to
mitigate hazardous conditions on site {eg., to contain
chemicats or fight fires). Some regular equipment can
double for emergency use. Because of its high cost, most
heavy equipment {eg., bulldozers, drum movers, pumps)
employed in emergencies will also be used for regular
work assignments. All equipment should be in working
order, fueled, and available when an emergency occurs.
Provide safe and unobstructed access for all firefighting
and emergency equipment at all times. Consider adopting
the following work procedures:

* Refuel all heavy equipment when there is still one-
hatf to one-quarter of a tank of fuel left.

¢ Require all equipment repairs to take place at the
time the problem is discovered.

« Separate two similar pieces of equipment (eg., two
frontdoaders or a bulldozer and a frontJoader); park
each at a different spot on site and do not use them

at the same time in a hazardous area unless abso-
lutely necessary. (This will minimize the possibility of
both pieces of equipment being damaged in the same
explosion or fire.)

For personal protective equipment:

* Refill all empty self-contained breathing apparatus
(SCBA) tanks and prepare them for emergencies
immediately after normal use.

* Stock higher levels of protective equipment than
required for anticipated hazards (eg., a site where
Level C equipment is normally used [see Table 8-6]
should have Level A and B equipment available for
emergencies).

Basic equipment that should be available at any site is
listed in Table 12-5. Special equipment should be obtained
depending on the specific types of emergencies that may
occur at a particufar site and the capabilities of backup
offsite personnel. For example, if the nearest fire depart-
ment is small and only carries one bucket of foaming
solution because of its high cost and short shelf-life, a
site may need to stock a large quantity of foam. When
determining the type and quantity of special equipment,
the following factors should be considered:

* The types of emergencies that may arise. For each
emergency, consider a probable and a worst-case
scenario.

* The types of hazards that site personnel may be
exposed to and the appropriate containment,
mitigative, and protective measures.

¢ The capabilities and estimated response times of
offsite emergency personnel.

* The number of site personnel who could be vic-
tims during an emergency.

* The probable number of personnel availabie for
response.

Table 12-5. Onsite Equipment and Supplies for Emergency Response

PERSONAL PROTECTION MEDICAL HAZARD MITIGATION
* Escape SCBA or SCBA, which can * Air splints * Fire-fighting equipment and supplies
be brought to the victim to * Antiseptics * Spil i i
. pill-containment equipment, such
gg‘;:e or supplement his or her * Blanksts as absorbents and oil booms

* Personal protective equipment
and clothing specialized for
known site hazards

» Decontamination solutions appropriate
for onsite chemical hazards

* Emergency aye wash

* Emergency showers or wash stations

® Ice

* Reference books containing basic
first-aid procedures and information on
treatment of specific chemical injuries

® Resuscitator

e Safety harness

* Stretchers

® Water, in portable containers

* Wire basket litter {Stokes litter) which
can be used to carty a victim in bad

weather and on a difficult terrain, allows
easy decontamination of the victim, and

is itself easy to decontaminate

* Special hazardous-use tools such as
remote pheumatic impact wrenches,
nonsparking wrenches and picks

* Containers to hold contaminated
materials
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Figurs 12-2. Emergency Response Operations.
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Medical Treatment/First Ald

In emergencies, toxic exposures and hazardous situations
that cause injuries and ilinesses will vary from site to site.
Medical treatment may range from bandaging of minor
cuts and abrasions to life-saving techniques. In many
cases, essential medical help may not be immediately
available. For this reason, it is vital to train onsite emer-
gency personnel in on-the-spot treatment techniques, to
establish and maintain telephone contact with medical
experts {eg., toxicologists), and to establish liaisons with
local hospitals and ambulance services. Guidelines for
establishing an emergency medical program are detailed
in Chapter 5. When designing this program, these essen-
tial points should be included:

* Train a cadre of personnel in emergency treatment
such as first aid and CPR. Training should be
thorough, frequently repeated, and geared to
site-specific hazards.

* Establish liaison with local medical personne!, for
example: 24-hour on-call physician, medical
specialists, local hospitals, ambulance service, and
poison control center. Inform and educate these
personne! about site-specific hazards so that they
can be optimally helpful if an emergency occurs.
Develop procedures for contacting them; familia-
rize all onsite emergency personnel with these
procedures.

* Set up onsite emergency first-aid stations; see
that they are well supplied and restocked immedi-
ately after each emergency.

Emergency Response Procedures

Response operations usually follow a sequence that
starts with the notification of trouble and continues
through the preparation of equipment and personnel for
the next emergency. This process is illustrated in

Figure 12-2.

Notification
Alert personnel to the emergency. Sound a site alarm to:
* Notify personnel.
* Stop work activities if necessary.
* Lower background noise in order to speed communi-
cation.
* Begin emergency procedures.
Notify onsite emergency response pearsonnel about the
emergency and include essentia! information:
* What happened.
* Where it happened.
* Whom it happened to
* When it happened.
* How it happened.
* The extent of damage.
* What aid is needed.

Size-Up

Avzilable information about the incident and smergency
response capasbilities should be evaluated. The following
information should be determined, to the extent possible:

* What happened:
Type of incident.
Cause of incident.
Extent of chemical releass and transport.
Extent of damage to structures, squipment, and
terrain.

* Casualties:

Victims (number, location, and condition}.
Treatment required.
Missing personnel.

* What could happen. Consider:
Types of chemicals on site.
Potential for fire, explosion, and release of hazard-
ous substances.
Location of all personnel on site relative to hazard-
ous areas.
Potential for danger to offsite population or
environment.

* What can be done. Consider:
Equipment and personnel resources needed for vic-
tim rescue and hazard mitigation.
Number of uninjured personnel available for
response.
Resources available on site.
Resou.rces available from outside groups and
agencies.
Time for outside resources to reach the site.
Hazards involved in rescue and response.

Rescue/Response Action

Based on the available information, the type of action
required should be decided and the necessary steps
implemented. Some actions may be done concurrently.
No one should attempt emergency response or rescue
until backup personnel and evacuation routes have been
identified. Rescue/response actions may include:
¢ Enforce the buddy system: Allow no one to enter an_
Exclusion Zone or hazardous area without a partner.
At all times, personnel in the Exclusion Zone should
be in line-of-sight or communications contact with
the Command Post Supervisor or designee.
* Survey casualties:

Locate all victims and assess their condition.
Determine resources needed for stabilization and
transport.
* Assess existing and potential hazards to sits person-
nel and to the offsite population. Determine:
Whether and how to respond.

The need for evacuation of site personnel and off-
site population.
The resources needed for evacuation and response.



12-12

Site Emergencies

* Allocate resources. Allocate onsite personnel and
equipment to rescue and incident response oper-
ations.

* Request aid. Contact the required offsite personnel or
facilities, such as the ambulance, fire department,
and police.

= Control. Bring the hazardous situation under com-
plete or temporary control; use measures to prevent
the spread of the emergency.

= Extricate. Remove or assist victims from the area.

¢ Decontaminate. Use established procedures to
decontaminate uninjured personnel in the Contamina-
tion Reduction Zone. if the emergency makes this
area unsafe, establish a new decontamination area at
an appropriate distance. Decontaminate victims
before or after stabilization as their medical condition
indicates {see Figure 12-1 for decision aid).

Stabilize. Administer arry medical procedures that are
necessary before the victims can be moved. Stabilize
or permanently fix the hazardous condition [eg.,

* Review and revise all aspects of the Contingency
Plan according to new site conditions and lessons
learned from the emergency response. When
reviewing the information, consider typical ques-
tions such ss:

Cause: What caused the emergency?
Prevention: Was it preventable? if so, how?
Procedures: Were inadequate or incomrect orders
given or actions taken? Were these the result of
bad judgrnent, wrong or insufficient information, or
poor procedures? Can procedures or training be
improved?

Site profile: How does the incident affect the site
profile? How are other site cleanup activities
affected?

Community: How is community safety affected?
Liability: Who is liable f'or damage payments?

Documentation

The Project Team Leader should initiate the investigation

and documentation of the incident. This is important in all
cases, but aspecially so when the incident has resulted in
personal injury, onsite property damage, or damage to the
surrounding environment. Documentation may be used to
help avert recurrences, as evidence in future legal action,

repack; empty filled runoff dikes). Attend to what
caused the emergency and anything {eg.. drums,
tanks) damaged or endangered by the emerge:\w.

+ Transport. Take measures to minimize chemical

contamination of the transport vehicle and
ambutance and hospital personnel. Adequately
protected rescuers should decontaminate the vic-
tims before transport. i this is not possible, cover
the victims with adequate sheeting. Before trans-
portation, determine the level of protection neces-
sary for transport personnel. Provide them with
disposable coveralls, disposable gloves, and sup-
plied air, as necessary, for their protection. i
appropriate, have response personnel accompany
victims to the medical facility to advise on decon-
tamination.

s Evacuate:

Move site personnel to a safe distance upwind of
the incident.

Monitor the incident for significant changes. The
hazards may diminish, permitting personnel to
reenter the site, or increase and require public
evacuation.

Inform public safety personnel when there is a
potential or actual need to evacuate the offsite
population. Do net attempt large-scale public
evacuation. This is the responsibility of government
authorities (see Table 12-3).

for assessment of Kability by insurance companies, and
for review by govemment agencies. Methods of docu-
menting can include a written transcript taken from tape
recordings made during the emergency or a bound field
boak {not a looseleaf book) with notes. The document
must be:

* Accurate: All inforration must be recorded objec-
u‘uel ’-

* Authentic: A chain-of-custody procedure should
be used. Each person making an entry must date
and sign the document. Keep the number of
documentors to a minimum (to avoid confusion
and because they may have to give testimony at
hearings or in court}). Nothing should be erased. If
details change or revisions are needed, the person
making the notation should mark a horizontal kne
through the old material and initial the change.

* Complete: At a minimum, the following should be
inchuded:

Chronological history of the incident.
Facts about the incident and when they became
available.

Title and names of personnel; composition of
teams.

Actions: decisions made and by whom; orders

given: to whom, by whom, and when; and actions
taken: who did what, when, where, and how.
Types of samples and test resutts; air monitoring
results.

Possible exposures of site personnel.

History of all injuries or flinesses during or as a

Follow-Up

Before nomal site activities are resumed, personnel must
be fully prepared and equipped to handle ancther
emergency.

= Notify appropriate government agencies as

required. For example, OSHA must be notified if result of the emergency.
there have been any fatalities or five or more
hospitalizations. References

® Restock all equipment and supplies. Replace or
repair damaged equipment. Clean and refuel
equipment for future use,

1. U.S. Department of Transportation. 1984. DOT 1984
Emergency Responss Guidebook. DOT P5800.3. U.S,
Department of Transportation, Washington, DC.
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